Effects of prostaglandins on rat renal adenylate cyclase-cyclic AMP systems.
The effects of prostaglandin (PG) E1, E2, A1, F1alpha, F2alpha or D2 on the rat renal cortical, outer medullary and inner medullary adenylate cyclase-cyclic AMP systems were examined. While high concentrations (8X10-4M) of each prostaglandin stimulated adenylate cyclase activity in each area of the kidney, PGE1 was the only prostaglandin to stimulate at 10-7M. PGA's were the only prostaglandins tested besides PGE's which stimulated adenylate cyclase at less than 10-4M. This effect of PGA's was limited to the outer medulla. PGD2 was the least stimulatory. Observations with renal slices yielded qualitatively similar results. The PGE's were the most potent in each area with PGA's only stimulatory in the outer medulla. O2 deprivation (5% O2) lowered the slice cyclic AMP content in each area of the kidney. In the cortex and outer medulla, prostaglandin mediated increases in cyclic AMP content were either lower or absent at 5% O2 compared to 95% O2. However, in the inner medulla PGE stimulation was observed only at 5% O2 and not 95% O2. No other prostaglandins were found to increase inner medullary cyclic AMP content at 95% or 5% O2. These results illustrate that the adenylate cyclase-cyclic AMP system responds uniquely to prostaglandins in each area of the kidney. Consideration of these results along with correlative observations suggests that inner medullary produced PGE's may act as local modulators of inner medullary adenylate cyclase.